Aim: To evaluate the effect of a highly potent corticosteroid (dexamethasone) in the treatment of vascular malformation when the location is difficult to reach and complications such as uncontrolled bleeding is predictable in surgery. Background: Vascular malformation is not a common lesion in oral cavity especially in alveolar ridge with extension to the pillar uvula. These lesions arise from capillary or venous malformations with various surgical or non-surgical treatment modalities. Case Description: We performed weekly intralesional injection of dexamethasone in a patient with a vascular malformation in alveolar ridge extending to the lingual side of alveolar ridge and posterior extension to the uvula. Complete resolution of lesion was observed after 6th injection. Conclusion: Intralesional injection of dexamethasone is a potentially curative method to treat oral vascular malformation. Clinical Significance: Injection of dexamethasone is a simple and cost-effective therapy that can be used as a safe treatment for vascular malformations prior to or as a substitute for surgery.
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Case Description
A 30-year-old male presented to the Department of Oral and Maxillofacial Medicine complaining of an oral lesion which had developed 4 months before his attendance to our department. The lesion was red/bluish red in color, measuring 3 × 5 cm in the first visit ( Figure 1 ) and reducing in size on consecutive visits (Figures 1-6 ). It had pebbly surface. The lesion was prone to bleeding spontaneously or by minor trauma, therefore, the diagnosis of a vascular malformation was made clinically.
The vascular malformation was located on the alveolar ridge extending to the lingual side and posteriorly to the uvula, making surgery difficult because of the fear of massive bleeding.
We decided to try dexamethasone injection for the patient. An informed written consent was obtained from the patient, and our study was approved by Medical Ethics Committee of Shahid Beheshti University of Medical Sciences.
We injected 1 ml of 8 mg/ml dexamethasone by insulin needles into the base of lesions to prevent any leakage and causing less discomfort and pain. No local anesthesia was required. The patient received 6 consecutive shots with one-week intervals, and the lesion was examined on days 7, 14, 21, 28, 35, and 42 to evaluate the response (Figures 1-6 ).
The patient was followed for 18 months, and is still symptom free. 
Discussion
In order to evaluate the effectiveness and probable complications of intralesional dexamethasone, this study was performed on a patient with vascular malformation. We used a highly potent corticosteroid, dexamethasone, because results and complications of surgery were unpredictable. The treatment had minimal pain and no local anesthesia was required. The time of procedure was short, making it comfortable for the patient (important in children).
Regarding the cost, dexamethasone injection therapy is more cost effective than surgery, cryotherapy or laser ablation, and is available in almost every medical or dental setting.
To best of our knowledge this is the first report to show that vascular malformations can be treated by the use of dexamethasone.
Review of Literature
Vascular lesions are common congenital abnormalities with a reported incidence of 10% -12%. Approximately 60% of cases occur in the head and neck region [1] . The majority of experts believe that many cases (more than 50%) of hemangioma in the past have been misdiagnosed and mistreated because the term hemangioma has been used to represent a multitude of vascular entities. In order to make the best treatment decision for the patient, knowing the exact diagnosis as well as the differential diagnosis of vascular anomalies is extremely important. Treatment must be tailored based on the understanding of the pathogenesis of the disease process [1] . Mulliken and Glowacki have developed a biological classification of vascular anomalies including physical findings, clinical behavior and cellular kinetics [2] . Based on that classification, hemangioma and vascular malformations are two different entities; with different natural course and sometimes entirely opposite prognosis.
Usually, the hemangiomas that grow rapidly at the beginning have a self-limiting growth and undergo substantial remission before the child reaches the age of five to seven years. Therefore, treatment is usually necessary if the hemangioma threatens the function of an organ; for example impairing the vision, breathing, eating or hearing, or in case of development of local or systemic complications such as bleeding, infection or necrosis. Otherwise, no treatment is usually needed [1] [3] .
In contrast to hemangioma, vascular malformations almost never undergo remission and continue to grow in proportion to the body growth. Unlike hemangiomas, they seldom have a fast growth unless in the case of acute bleeding of presence of arteriovenous shunting. Vascular malformations can be further categorized based on their predominant blood vessel: arterial, venous, capillary, lymphatic or mixed. Mulliken and Glowacki classification has led to a modification of the original classification. For example because port-wine stains are in fact composed of postcapillary venules, the term venular malformation is more appropriate term to describe it [2] . Waner and Suen in their study have classified vascular malformations: venular, venous, lymphatic and arteriovenous [4] . The first step in management should be correct recognition of the exact diagnosis: hemangiomas or vascular malformations. Correct differential diagnosis is critical for appropriate treatment as for example; steroids are effective for proliferating hemangiomas, but non-effective for involuted hemangiomas and vascular malformations.
Vascular malformations almost never involute, therefore early treatment is indicated in their management. Treatment depends on several factors including anatomical location, type, depth and the extent of the lesion, and among several methods of treatment, sclera therapy and laser treatment followed by surgical excision are the most popular ones [5] - [7] . For more extensive lesions, a multidisciplinary approach is preferred.
In addition to histological classifications, vascular malformations are also categorized based on their hemodynamic features during angiography: "Low-flow" lesions include venular, venous and lymphatic malformations, and "high-flow" lesions include arterial, arterio venous malformations and arteriovenous fistulas [3] .
Treatment Modalities
Surgery: Indications of surgery in the involuted phase include: damaged skin, abnormal contour (fibro fatty residuum), distortion or destruction of an important anatomic feature, and need for staged resection or reconstruction. In the surgery, care must be taken to preserve as much normal structures as possible in order to achieve the best cosmetic results [4] .
Laser therapy: The type and extent of treatment for a venous malformation depends on the type, location and depth of the lesion. Superficial venous malformations such as these located in the oral mucosa can be treated with a Nd:YAG laser. Superficial components of compound venous malformations can also be treated with Nd:YAG laser since the vessels that make up the lesion venous malformation are quite large. Size of the vessel is also a determining factor for choosing the method of treatment. Flash lamp pumped dye laser (pulse dye laser, tunable dye laser) is suitable for small vessels. For intermediate vessels, a laser with a longer exposure time (copper vapor or KTP laser) is a reasonable option. In case of very large vessels, a continuous wave Nd:YAG laser is often needed.
In compound lesions, at first superficial component should be treated with a laser, then the deep component should be treated with surgical resection or sclerotherapy. If treated with laser, usually more than one therapeutic sessions (6 -8 weeks apart) are required to achieve complete involution of the lesion. Laser surgery should be done before surgical removal in order to preserve enough skin for reconstruction.
Surgical removal of the deep component should be done 6 to 8 weeks after the laser surgery, so that the swelling caused by laser therapy settles down. One strategy to reduce postoperative swelling is peri-operative administration of steroids. This is essential in laser therapy of some anatomical locations such as orbit, oral cavity and the airway. Complications after laser therapy include hypo-pigmentation hyper-pigmentation, and scarring [8] .
Laser treatment is effective only on superficial lesions (less than 3 mm). In case of presence of a lesion with a deep component such as lesions located in parotid gland, surgery is the preferred initial treatment. After the surgery when the lesion is well exposed, treatment with Nd:YAG laser can be performed [6] [7] . In case of good response to irradiation, further resection is not needed, however otherwise, the irradiated lesion can be surgically removed or injected with a sclerosant agent such as bleomycin [7] [8] .
Sclerotherapy: Sclerotherapy consists of direct injection of a sclerosing agent into the lesion. Sclerosing agents cause destruction of endothelial surfaces and thrombosis, which results in fibrosis and obliteration of the vessel lumen [9] . For small and middle-sized superficial and deep venous malformations of the maxillofacial and cervical regions, sclerotherapy can be considered the treatment of choice. Several sclerosing agents are available, however, none of them can be considered optimal for this purpose in terms of safety and efficacy. Choice of sclerosing agent depends mainly on physician's preference, size and location of the lesions, and draining veins within the lesions [8] [10] .
Several studies have reported that in order to occlude thin peripheral arteries and veins, absolute ethanol is the most effective substance [10] - [12] . However, ethanol injection is painful, and in some cases can result in extensive tissue necrosis in small and superficial venous malformations or in lesions with low draining speed veins. It may also cause nerve damage in lesions that are in close proximity to major nerves [10] [13] . For these reasons, ethanol sclerotherapy is better to be reserved for the treatment of larger and deeper malformations, or lesions with high draining speed veins documented on direct venography. It can also be used in combination with bleomycin for giant lesions. Bleomycin is less potent than ethanol, but it is associated with much less risk of ulceration and nerve damage, and it is also associated with lower incidence of side effects and allergic reactions [7] [8].
To perform sclerotherapy, intraluminal position of the needle tip can also be confirmed by aspiration of blood; however, it can also be performed more accurately under the guidance of color duplex or MRI.
In general, confirmation by aspiration of blood can be considered safe for small superficial lesions. For deeper and larger venous malformations, injection must be monitored with an imaging modality to prevent accidental intra-arterial injection.
The most common local complication of sclerotherapy is marked swelling, especially after injection of ethanol. This complication is the consequence of extravasation of the sclerosing agent into the skin capillaries [14] . Extravasation causes intra-lesional thrombus and edema which can be reduced by administration of short-term, low-dose corticosteroids.
When this side effect occurs, the skin begins to blanch, and in these cases, the procedure should be discontinued immediately. Other systemic complications are rare, such as allergic reactions, cardiac arrest, pulmonary embolism, neurologic deficit, or deep vein thrombosis [12] . Sclerotherapy of venous malformations is often followed by frequent recanalization of the lesions, in which treatment can be repeated. In resistant cases, surgical resection can be performed [12] .
Conclusion
Injection of dexamethasone is a simple, repeatable, cost effective and potentially curative method of treatment, and can be used as the first choice or substitute for surgery in the treatment of vascular malformations.
